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V. L. DUVALL AND L. B. Whitaker^
Most beef herds that graze yearlong on pine forest ranges in
Louisiana are low in productivity. Calf crops average 50 percent
or less, and 7-month weaning weights are usually below 300 pounds.
Death losses are often high among both young and adult animals.
Moreover, many of the calves are in the Utility and Cull slaughter
grades at weaning age.
This low level of beef production is largely a result of malnu-
trition. Range forage, although usually abundant, becomes deficient
in protein at maturity, while its phosphorus content is inadequate
most of the year (Campbell and Cassady, 1951; Campbell et dl.,
1954)
.
Most winter feeding programs devised by stockmen are only
partially effective. Generally they reduce starvation losses but
otherwise fail to improve calf production. Some cattlemen feed
grains that are too low in both protein and phosphorus to supple-
ment the range diet adequately. Others use high-protein supple-
ments but provide too little per day over too short a period
—
usually 60 to 90 days.
In 1954 the Southern Forest Experiment Station started a
study to evaluate and compare two supplemental feeding programs
that provided relatively large daily rations for 6 months or longer.
These supplements were designed to increase calf crops to 75
percent or more and weaning weights at 7 mdnths to at least 400
pounds. This bulletin reports the 5-year results of the experiment.
The Feeding Test
Experimental Ranges
Testing began on two fenced, 570-acre range units of the Pa-
lustris Experimental Forest, in central Louisiana. Much of the range
area is relatively open grassland with scattered second-growth
longleaf pines and cull hardwoods (Fig. 1).
^Southern Forest Experiment Station, Forest Service, U. S. Department of
Agriculture.
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FIGURE 1.—The experimental range is representative of the cutover longleaf
pine-bluestem type.
Slender bluestem, Andropogon tener (Nees) Kunth, and pinehill
bluestem, A. divergens (Hack.) Anderss. ex Hitchc, are the prin-
cipal grasses. Panicums, Panicum spp., paspalums, Paspalum spp.,
and miscellaneous bluestems, A. subtenuis Nash, A. ternarius
Michx., A. elliottii Chapm., A. virginicus L., and A. gerardii Vitman,
contribute substantial quantities of forage. Swamp sunflower,
Helianthus angustifolius L., and grassleaf goldaster, Chrysopsis
gmminifolia {Michx.) Ell., are the most important perennial
forbs. Legumes and grass-like plants are common but produce
comparatively little palatable forage.
Blackjack oak, Quercus marilandica Muenchh., is the most abun-
dant deciduous tree. Shrubs are widely dispersed; waxmyrtle,
Myrica cerifera L., is the most common.
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Surface texture of soils ranges from silt loam to loamy sand,
and permeability is moderate to low. Surface drainage ranges from
very good to poor.
Range Management
The range units were stocked yearlong with one adult cow or
bull to 20 acres. This rate, calculated to utilize about 40 percent of
the herbage, was selected to avoid serious overgrazing during
drouths.
From 20 to 30 percent of each unit was burned annually in
early May to remove litter, improve palatability and quality of
grass, and control hardwoods. A different portion of each unit was
burned each year in a 3- to 4-year rotation.
Aside from rotational burning, nothing was done to attract
cattle to particular locations. Salt-bonemeal feeders were perman-
ently located near the center of each range. Feeding troughs were
moved occasionally, but remained near the salt-bonemeal feeders.
Herbage Measurements
Because the feeding programs were designed to supplement
rather than replace range forage in the cattle diet, an adequate
supply of herbage was required at all times. To insure that over-
utilization did not deplete the forage, thereby influencing herd
performance, herbage production and utilization were sampled an-
nually in late winter. About 35 clusters of four 3.1- by 3.1-foot
quadrats were mechanically spaced in each range unit. One quadrat
in each cluster was caged yearlong and three were open to grazing.
Caged quadrats were clipped to determine total yield. Utilization
was calculated by subtracting residue on uncaged quadrats from
total yield. Quadrats were relocated annually to avoid repeated
clipping of the same area.
Cattle
For 4 years prior to the study, native cows grazed the experi-
mental area. They were managed like most open-range herds. Dur-
ing winter they generally received enough feed to prevent starva-
tion, but breeding was unregulated and little effort was made to
control diseases and parasites. Calf crops averaged about 45 per-
cent, and only a few calves reached 300 pounds by weaning time.
In July 1954, two 27-cow test herds were selected from these
cattle. Cows were assigned to herds as equally as possible on the
basis of age, size, and breed characteristics. Twenty-five cows were
specified as study animals, and the remaining two were replace-
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FIGURE 2.—A portion of herd B in late summer.
ments. During the 1955 and 1956 breeding seasons herd A cows
were mated to a bull that was three-fourths Angus and one-fourth
Brahman; otherwise, purebred Shorthorn bulls were used through-
out the study.
In 1954, the cows were generally small and thin, averaging a
little over 600 pounds. Most were of mixed breeding, but 22 percent
were grade Brahmans. Jersey and Brahman ancestry was promi-
nent throughout both herds, and many cows carried 25 to 50 percent
British beef and dual-purpose breeding (Fig. 2). Cows were classi-
fied into the following categories according to proportion of Euro-
pean and Asiatic breeding: predominantly Brahman, Brahman
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crosses, and non-Brahman. Gows classed as predominantly Brah-
man showed strong characteristics of the breed. Brahman crosses
included cows showing evidence of Brahman breeding in combina-
tion with Jersey, British beef, or dual-purpose breeding. Non-Brah-
mans were mainly crosses between Jerseys and British beef breeds.
Herd Management
Bulls were placed with the herds on February 20 and removed
on July 1 each year. Calves were born between December 1 and
April 10, and were therefore large enough to eat considerable grass
when the forage quality was highest in spring and early summer.
All calves were vaccinated for blackleg, and bull calves were
castrated at about 3 months of age. Cows were weighed in April,
late July or early August, and November of each year.
Calves were marketed annually in early August, directly off
the cows. Immediately after the calves had been shipped, herds
were rotated from one range unit to another to minimize the effects
of slightly greater herbage production in one range unit than in
the other.
Cows with serious physical defects and those that failed to
calve once in 2 successive years were culled. These standards, al-
though too lax, are followed by most range cattlemen in Louisiana.
Cows lost by death or culling were replaced by similar animals pur-
cased at local saleyards.
Cattle were sprayed three or four times per year with various
chlorinated hydrocarbon insecticides to control external parasites.
Supplemental Feeding
The two herds were managed alike except for the feeding of
supplemental concentrates. Beginning in the winter of 1954, herd
A was fed a mixed feed composed of several ingredients, while herd
B received cottonseed cake. Concentrates were fed in troughs, to
allow room for all animals to eat simultaneously.
The herd A concentrate contained supplemental protein and
other nutrients believed to be lacking in range forage (Cassady and
Whitaker, 1956). Table 1 lists the ingredients and proportions.
Cane molasses was selected for its content of soluble carbo-
hydrates, and cane bagasse served as a carrier for the molasses.
Cottonseed meal and alfalfa meal supplied protein, and the latter
also served as a vitamin A supplement. Steamed bonemeal was
included to improve the calcium and phosphorus content. A trace
of cobalt was added because it was not known whether the forage
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TABLE 1.—Formulas for the Herd A Mixed Feed
Proportions of feed
Ingredients 1954-56 1957-59 1960
Percent
Cane molasses 40 30 30
Cane bagasse 24 20 —
Cottonseed hulls 20
Cottonseed meal (41 percent protein) 14 28 28
Alfalfa meal and leaf meal 14 14 14
Steamed bonemeal 5 5 5
Salt with trace of cobalt 3 3 3
Total 100 100 100
TABLE 2.—Feeding Schedule, July 1956 Through May 1960
Period Feeding Daily feed Total feed
frequency per cow per cow
Pounds
Herd A (Mixed feed)
July 20 to October 30 Alternate days 0.75 71
November 1 to November 28 Daily 1.00 28
November 29 to December 14 Daily 2.00 32
December 15 to December 31 Daily 2.50 43
January 1 to January 10 Daily 3.00 30
January 11 to March 11 Daily 4.00 240
March 12 to April 4 Daily 3.00 72
April 5 to May 4 Alternate days 1.00 30
Extra feed during severe
winter weather 15
Season's total
Herd B (Cottonseed cake)
November 1 to November 30 Daily 1.00 30
December 1 to December 31 Daily 2.00 62
January 1 to March 10 Daily 3.00 207
March 11 to March 27 Daily 2.00 34
March 28 to May 4 Alternate days .75 29




contained enough of this essential element. Initially the feed con-
tained 11.4 percent crude protein.
Two changes were made in the mixture during the course of
the study. The first was in February 1956, when cows that were
nursing calves began losing weight rapidly. Suspecting the feed was
deficient in protein, researchers reduced the proportions of molasses
and bagasse and increased the cottonseed meal. This raised the
protein to a little over 15 percent, and the formula appeared satis-
factory. By 1960 bagasse had risen in price and was replaced by
cottonseed hulls, pound for pound. The effect on nutritive content
was slight.
Feeding of herd A began each year on July 20. Cattle consumed
561 pounds of the mixed feed per head annually during the 288-day
feeding period (Table 2).
The herd B concentrate consisted of cottonseed cake. It was
furnished mainly for its protein—41 percent—but it is also rich in
phosphorus, averaging 1.2 percent (Morrison, 1949). Consumption
averaged 373 pounds per head annually between November 1 and
May 4 (Table 2).
During the winter feeding period, November 1 to May 4, the
cottonseed cake ration supplied more than twice as much protein as
the mixed feed. Cows in herd B received 155 pounds each as com-
pared to 76 for herd A. However, the two concentrates provided
similar amounts of total digestible nutrients—259 pounds per cow
for herd A, 263 pounds for herd B. Table 3 lists the average nu-
trient composition of the supplements.
From free-choice mineral supplies, cattle in both herds annually
ate 29 pounds of steamed bonemeal and 23 pounds of salt per adult
animal. Hay consumption averaged 4.0 bales per head in herd A
and 4.4 bales in herd B.






Crude protein 15.5 41.5
Ether extract 2.3 6.3
Crude fiber 16.1 10.4
Nitrogen-free extract 40.6 28.1
Calcium 2.1 .2
Phosphorus 1.1 1.2
Other mineral matter 10.1 5.1
Moisture 12.2 7.2
^Based on average composition tables by Morrison (1949).
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Results
Forage Production and Utilization
Average herbage production on the study ranges was measured
at 2,167 pounds (air-dry) per acre (Table 4). Actual yield was
slightly higher, because about 400 pounds of new growth per acre
were destroyed by fire on the burned portions.
Utilization averaged 35 percent, and ranged from 75 percent
on the burned range to 27 percent on the unburned (Table 4) . Cattle
usually began concentrating on the burns about 2 weeks after the
fire and grazed them intensely throughout the year. Although
utilization on burned range was heavy, detrimental effects, if any,
were short-lived. Each year of close use was followed by 2 years of
light grazing, allowing forage plants to regain any vigor they may
have lost from overgrazing.
Calf Production
Both feeding programs, in combination with improved herd and
range management, markedly increased calf production. Not only
were calving percentages raised far above those of the average for-
est range herd, but weaning weights and slaughter grades were sub-
stantially improved.
Calf crops for the 5-year period averaged 80 percent in herd A
and 83 percent in herd B (Table 5). The difference is probably too
small to be important. Calves in both herds averaged well over
425 pounds per head at weaning. Herd A calves were 10 pounds
heavier than herd B calves (Table 6). Although weaning ages
were the same for both herds—192 days—calves in herd A gained
slightly faster. From early April until marketing date each year,
herd A calves gained an average of 2.07 pounds per head daily,
compared to 1.97 pounds for herd B.
TABLE 4.—Herbage per Acre and Degree of Utilization for Combined Ranges
Utilization
Year Herbage Burned Unburned Entire
(air-dry) range range range
Pounds Percent
1955 2,310 71 31 38
1956 1,836 94 27 35
1957 2,128 67 28 34
1958 2,352 67 29 39
1959 2,208 76 18 31
Average 2,167 75 27 35
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TABLE 5.—Calving Percentages, 1956 Through 1960








TABLE 6.—Average Weaning Weights, Ages, and Sales Price of Calves,
1956 Through 1960
Year TTCirri Weaning Weaning oaie Sale price
weight age weight per cwt.
Lbs. Days Lbs. Dollars
1956 A 415 186 399 15.07
B 467 212 448 15.28
1957 A 438 180 419 19.83
B 452 209 434 19.91
1958 A 464 209 444 24.85
B 406 178 386 24.65
1959 A 435 184 421 27.26
B 420 187 408 28.39
1960 A 465 200 455 21.47
B 420 173 405 20.88
Average A 443 192 428 21.70
B 433 192 416 21.82
TABLE 7.—Average Monthly Calf Production, 1956 Through 1960
Proportion of
calves born Weaning weight Weaning age
Month Herd A Herd B Herd A Herd B Herd A Herd B
Percent Pounds Days
October! 1 4 640 531 300 288
December 29 29 510 514 237 239
January 28 17 453 457 202 200
February 17 22 419 407 171 173
March 22 27 368 368 144 150
April 3 1 316 300 122 108
Average 443 433 192 192
^October calves resulted from bulls breaking into range units.
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FIGURE 3.—This heifer typifies the calves produced by mating native cows
to purebred Shorthorn bulls.
Twenty-five percent of the herd A calves and 28 percent of the
herd B calves were born in March and April and averaged less than
5 months at weaning (Table 7). These calves weighed less than 365
pounds at weaning, and sold for lower prices per hundredweight
than the older, heavier calves. Hence, the return per head was
much less than for those bom in December and January.
Calves from both herds averaged high Standard in slaughter
grade (Fig. 3), while calves of similar age from open-range herds
graded about middle Utility. Thus, the feeding and management
programs increased market value by a little over one grade.
Prices per hundred pounds of live weight were practically the
same for both herds. The 5-year average was $21.76—about $3.00
more than for open-range calves of similar age.
Shrinkage of calves during trucking and marketing was very
similiar for the two herds. In herd A it averaged 15 pounds per
calf, or 3.4 percent, while herd B calves shrank 17 pounds, or 3.9
percent. Distance to market was 25 miles, and calves were sold on
the day of arrival.
Forty-one of the original cows—21 in herd A and 20 in herd B
—
remained in the herds throughout the study, permitting detailed
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TABLE 8.—Weaning Weights of Calves and Annual Production Rates of Cows by
Calving Frequencies for Herds A and B Combined
Calves Average weaning Average weight
Number of cows per cow-year weight of calves weaned per cow-year
Number Pounds
1 VJ.OO 425 140
1 .40 484 194
4 .50 326 163
11 .60 443 266
6 .67 412 276
1 .75 448 336
11 .80 421 337
26 1.00 445 445
comparisons of individual 5-year production records. Eight of the
cows in herd A and 10 in herd B calved every year; their 90 calves
comprised 46 percent of the total weight weaned by both herds. In
addition, eight replacement cows that were in the study herds 2
years or longer calved annually, bringing to 26 the total number
of cows with perfect reproduction records.
Cows with 100 percent calving records produced 282 pounds
more calf weight per year than those with 50 percent calving rec-
ords and nearly 170 pounds more than those with 67 percent records
(Table 8). Thus, the preference often expressed by range cattlemen
for cows that wean a large calf in alternate years, or 2 years out of
3, appears to be without foundation when herds are efficiently
managed.
Brahman-cross cows were the most prolific, with an average
calving rate of 89 percent. Non-Brahmans averaged 78 percent, and
cows of predominantly Brahman breeding were lowest, averaging
70 percent.
Costs and Returns
The price per ton of the two concentrate feeds averaged about
the same. Because cottonseed cake was fed in lesser quantities,
however, it cost only $11.68 per cow-year, as compared to $16.84
for the mixed feed. Annual expenditures for all supplemental feed
(hay, mineral supplements, and concentrate), insecticides, medi-
cines, and grazing fees averaged $22.82 per adult animal for herd
A and $17.90 for herd B.
The principal difference between the experimental herds was
in economy of calf production. Because feed expenditures were
higher and calving percentage was slightly lower, herd A calves cost
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TABLE 9.—Cost, Sale Price, and Return l)er Calf, 1956 Through 1960
Year Herd Calf crop Costi Price Return
Percent Dollars
1956 A 96 22.34 60.09 37.75
B 73 23.09 68.43 45.34
1957 A 58 39.85 83.13 43.28
B 96 18.76 86.39 67.63
1958 A 88 27.28 110.36 83.08
B 88 21.26 95.05 73.79
1959 A 84 28.33 114.89 86.56
B 76 24.16 115.96 91.80
1960 A 72 36.36 97.74 61.38
B 84 25.02 84.68 59.66
5-year A 80 30.83 93.24 62.41
average B 83 22.46 90.10 67.64
^Includes all costs except labor and interest on investment.
^Represents money per calf available for labor cost, interest on investment,
and profit.
$8.37 per head more to produce than herd B calves. However, as
the selling price was $3.14 per calf more in herd A, the advantage
in economic return for herd B was $5.23 per calf. Calf costs (exclu-
sive of labor and interest) and returns are listed by years in
Table 9.
Condition of Cows
As a result of gains made on grass during the summer of 1954,
cows in both herds averaged more than 700 pounds in the fall of
that year—about 100 pounds more than when the study began in
July (Fig. 4). Because calving percentages were low and supple-
ments were fed, weight losses during the following winter were
small. By November 1955, weight of the average cow was 907
pounds in herd A and 838 pounds in herd B. Thereafter, fall weights
remained consistently high, averaging 899 pounds for herd A
and 884 for herd B.
Cow weights were lowest in April. Winter losses per cow aver-
aged 146 pounds for herd B. Herd A cows lost more—179 pounds
—
possibly because they were heavier in the fall and received less than
half as much supplemental protein during the winter.
Weight losses during winter averaged about 200 pounds for
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FIGURE 4.—Average seasonal cow weights.
losses incidental to calving. A few cows lost less than 100 pounds
and some more than 300 pounds. Dry cows usually lost less than 75
pounds during winter, and a few made modest gains.
Cows that calved early lactated throughout most of the winter,
when forage quality was lowest, and lost more weight than cows
that calved late. In 1958, for example, calf crops for both herds
were 88 percent, but herd A calves were a month older at weaning,
and their dams lost 75 pounds more than the herd B cows.
Despite the nutritional demands of lactation, cows picked up
weight after green grass appeared in the spring; they generally
averaged 65 to 90 pounds heavier in mid-summer than in April.
The cows continued gaining until November, because the calves
were weaned at about the time forage quality began declining.
Cow and Calf Mortality
There were no deaths among the adult animals in herd A. In
herd B one cow was killed during Hurricane Audrey in June 1957,
and two died in 1960—one from natural causes and the other prob-
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ably from gunshot. Thus, annual mortality in herd B was 2.5 per-
cent. This level is considered about normal for well-managed west-
ern range herds and well below the average for Louisiana range
herds. It is especially noteworthy when age of the cows is con-
sidered. In both herds, cows averaged 9 years old when the
study closed, and 27 percent of the herd A cows and 35 percent
of those in herd B were 11 years or older.
During the 5-year study period, 99 calves were born alive and
4 were stillborn in herd A, while there were 107 live births and 1
stillbirth in herd B. All of the herd A calves that were born alive,
and all but one in herd B, were raised to marketable age. This 0.5-
percent annual calf mortality for the two herds was far below the
Louisiana range herd average of over 2.5 percent reported by
Campbell and Rhodes (1943).
Discussion
While this study showed that cottonseed cake is an effective
protein supplement for wintering cattle on forest range, the amount
needed and the best time to begin and end feeding remain uncer-
tain. These problems are being investigated further in a study con-
ducted jointly by the Southern Forest Experiment Station and the
Agricultural Experiment Station of Louisiana State University.
Three levels of cottonseed cake feeding and three lengths of feed-
ing period are being compared. Until the new study yields results,
the herd B feeding program appears to be the wisest choice for
range cattlemen.
The principal disadvantage of the herd A concentrate—its high
cost—was largely due to a comparatively narrow price spread be-
tween cottonseed meal and the other ingredients. Under different
price relationships, the mixed feed might be more economical than
cottonseed cake. It should be noted, though, that purchase price
of feed is not the only cost consideration. Because the mixed feed
is required in greater quantity, storage and handling costs are
higher than for cottonseed cake.
There was no evidence that vitamin A and cobalt supplements
in the herd A mixed feed improved the calf crop or the condition of
cows. While forage was green, range cows apparently stored suffi-
cient vitamin A in their bodies to carry them through the winter.
Other research conducted while this study was in progress showed
that the principal range forage species contain ample quantities of
cobalt and other trace minerals during the growing season (Duncan
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and Epps, 1958). As no symptoms of trace-mineral deficiencies
were noted in either herd during the study, it seems possible that
winter supplies may also be adequate.
Phosphorus content of forest range herbage is deficient yearlong
for pregnant or lactating cows. Steamed bonemeal, provided free-
choice, satisfied phosphorus requirements during the growing sea-
son. In the winter, cottonseed meal or cake—both excellent sources
of phosphorus—supplied additional quantities.
Range forage usually contains ample calcium. Steamed bonemeal
averages over 30 percent calcium, however, and should correct any
deficiency that might arise.
It was obvious that calves could be produced more economically
if variation in market age could be reduced. Increasing the propor-
tion of older, heavier calves while eliminating late, lightweight
calves is a complex problem.
The youngest calves might be held for marketing at a later date.
Their gains during late summer might prove disappointing, how-
ever, because of declining forage quality. Moreover, their dams
would have little time to make post-weaning gains before frost
killed back the grass. Starting the breeding season earlier and
retaining the August weaning date would increase the age of all
calves. While this might reduce the number of lightweight calves,
it might also lower the market grade of the older calves.
Hormones or hormone-like substances to induce heat and en-
courage early conception may someday prove practical. At present,
their effectiveness is uncertain and they are difficult to administer
to range cows. Selecting replacement heifers from cows that con-
sistently calve early might eventually reduce variation in calf age,
but it is doubtful that heritability of early calving is high.
Another possibility is to reduce the length of breeding season
by removing the bulls earlier—perhaps on May 1 instead of July 1
—
and by culling cows that fail to conceive during this shortened
breeding season. This plan, in conjunction with a program of good
herd management that includes adequate supplemental feed and
rigid culling, appears to be the most promising.
Summary
A test of supplemental feeding was conducted on forest range
in central Louisiana from 1956 through 1960. The experimental
herds each contained 25 native cows. Between July and May herd A
received 561 pounds, per cow-year, of a mixed feed containing about
17
15 percent protein. Herd B was fed 373 pounds of cottonseed cake
per cow annually between October and May. Cows in both herds
received about 4 bales of hay during winter and had free access to
loose salt and steamed bonemeal. Ranges were stocked yearlong
at one cow per 20 acres.
During the 5 years, calf crops averaged 80 percent in herd A and
83 percent in herd B. Weaning weights at 61/2 months were 443
pounds in herd A and 433 pounds in herd B. Slaughter grade aver-
aged high Standard in both herds.
Calves from herd A sold for $93.24 per head, those from h.erd B
for $90.10. Because feed costs were substantially higher for herd A,
however, herd B calves returned $5.23 more per head, exclusive of
labor. Feeding required more labor for herd A than for herd B.
The study showed conclusively that cottonseed cake supplied in
moderate amounts from October until May, salt and steamed bone-
meal furnished free-choice yearlong, and a small amount of hay
fed in late winter permit efficient, profitable beef production on for-
est ranges. This feeding program, together with good herd and
range management, resulted in calf production far above the aver-
age for forest range cattle.
Literature Cited
Campbell, R. S., and J. T. Cassady. 1951. Grazing values for cattle on pine
forest ranges in Louisiana. La. Agr. Expt. Sta. Bui. 452, 31 pp., illus.
and R. R. Rhodes. 1944. Forest grazing in relation to beef
cattle production in Louisiana. La. Agr. Expt. Sta. Bui. 380, 43 pp., illus.
, E. A. Epps, Jr., C. C. Moreland, J. L. Farr and Frances
Bonner. 1954. Nutritive values of native plants on forest range in
central Louisiana. La. Agr. Expt. Sta. Bui. 488, 18 pp., illus.
Cassady, J. T., and L. B. Whitaker. 1956. Supplemental feeding and man-
agement of beef cattle on forest range in Louisiana. Soc. Amer. For-
esters Proc. 1956: 52-54.
Duncan, D. A., and E. A. Epps, Jr. 1958. Minor mineral elements and
other nutrients on forest ranges in central Louisiana. La. Agr. Expt.
Sta. Bui. 516, 19 pp., illus.
Morrison, F. B. 1949. Feeds and feeding. Ed. 21, 1207 pp., illus. Ithaca, N.Y.
18


